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Transmission of healthcare associated infections

A Contaminated medical devices

A Surgical devices
I Inadequate processing

I contamination following sterilization (handling, open
presentation in the OR)

A Endoscopic devices
I inadequate processing

A Non-optical items touching mucuous membranes
I Inadequate processing



The role of cleaning for processing of invasive devices

Effective and reliable sterilization/disinfection requires a high level of
cleanliness

Cleanliness is difficult to define and to assess

Visual inspection is not always reliable and sometimes impossible
(hollow devices)

Validation of cleaning processes is often confined to (SDS-soluble)
residual proteins

Threshold values ( X eg SDS-soluble protein per device) are
disputable



Medical devices as reservoirs of healthcare associated
Infection

» Surgical instruments

» Flexible endoscopes

» Ultrasonic transducers



Testing the cleaning effect: visual inspection

© SMP GmbH Tibingen, 2008



Testing the cleaning effect: carriers with test soill

before treatment after treatment in a WD: alkaline cleaner



Testing the cleaning effect: Biuret/BCA and OPA-test
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Testing the cleaning effect: electron scanning microscopy

(1)

98041401 9801-011-01 PMP 100 pm
Radial Jaw 3, soiled and reprocessed

Radial Jaw 3, initial setting Location: coil spring, 10 mm above the tip
| aratinn: cnil sanring 10 mm ahnve the tin Coated with contamination

98021801 9801-001-01




Testing the cleaning effect: electron scanning microscopy

(2)

98033153 9801-015-04 PMP 100 pm
Biopsy Forceps, soiled and reprocessed
Location: coil spring, welding area, 200 mm above the tip

98022407 9801-005-04 PMP 100 pm
Biopsy Forceps, initial setting
Location: coil spring, welding area, 200 mm above the tip

SEM 015 DOC



Radionuclide Method (RNM) (1)

Technetium (Tc-99™) markierte Prufanschmutzung
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Testing the cleaning effect: radionuclide method (RNM)




Radionuclide Method (RNM):
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Radionuclide Method (RNM):
results (2)




Endoscopy-associated infections:
routes of transmission

Endogenous i nfection
injury during instrumentation and
carry-over of resident flora

Exogenous infection:

cross infection (patient - patient): device processing
environmental (water, washer disinfector): device processing
cross infection (patient - staff): device processing,

factors not related
to endoscopy



Endoscopy-associated infections:

Incidence

Estimated rate of endoscpy-associated infection:

1/1.8 million procedures

Single cases$

Kimmey MB et al. Gastrointest Endosc 1993; 39: 885-888

nHowever, t hhe true

Kovaleva J et al. Endoscopy 2009; 41:913-916

rat e

of
unrecognized because of technically inadequate surveillance, no
surveillance at all, low frequency, or the absence of clinical

sympt oms. 0
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Lessons from outbreaks associated with bronchoscopy

Leers

Nelson
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Wheeler
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Kramer

Sorin

1980

1983

1983

1989

1997

1997

1997

2001

2001

M. tuberculosis

M. tuberculosis

M. chelonei

M. tuberculosis

M. tuberculosis MDR
P. aeruginosa

M. tuberculosis

P. aeruginosa

P. aeruginosa

disinfection with PVP-iodine

disinfection with PVP-iodone/70%
ethanol

damaged suction channels
contaminated valve

ineffective disinfection
contaminated washer disinfector
ineffective disinfection

disinfection using 0.04 %
glutaraldehyde

connectors not suitable

Weber DJ, Rutala WA. Infect Control Hosp Epidemiol 2001; 22: 403-408



Rate of bacteremia following endoscopic procedures

sigmoidoscopy 0.5%
colonoscopy 2.2 %
gastro-duodenoscopy 4.2 %
ERCP 11 %

esophagus dilatation 22.8 %

Nelson DB. J Lab Clin Med 2003; 141: 159-67



Transmission of infection by flexible gastrointestinal

type of procedure

upper Gl

sigmoidoscopy/
colonoscopy

ERCP

bronchoscopy

endoscopy and bronchoscopy

no. of publications

19
5

23
51

no. of contaminated

patients

Kovaleva J et al. Clin Microbiol Rev 2013, 26: 231-254

168
14

152
742

no. of infected
patients

56
6

99
96



Wear and tear:
alteration of the surface during clinical use

New gastroscope, unused: Used gastroscope: debris adhering
smooth surface of the biopsy channel to scratch marks (biopsy forceps, brush)

© D. Domagk, I.F. Herrmann, Munich



Prevention of endoscopy-associated infections:
best practice

A Meticulous and careful manual pre-cleaning with lumen-fitting single
use brushes (occupational safety!)

A Decontamination using a washer disinfector:

process validated according to EN ISO 15883, including single
channel connection with control of the flow-rate

periodical evaluation of the cleaning and disinfection efficacy

routine monitoring of significant cycle parameters (temperature,
concentration of the disinfectant, flow-rate, time)

www.hybeta.com



Next generation technology?

Detachable, single use channels

Heeg P, Herrmann IF. Ann N Y Acad Sci 2011;1232: 365-368



